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Communication pursuant to Article 96(2) EPC 

The examination of the above-identified application has revealed that it does not meet the requirements of the 
European Patent Convention for the reasons enclosed herewith. If the deficiencies indicated are not rectified 
the application may be refused pursuant to Article 97(1) EPC. 

You are invited to file your observations and insofar as the deficiencies are such as to be rectifiable, to correct 
the indicated deficiencies within a period 



of 



months 



from the notification of this communication, this period being computed in accordance with Rules 78(2} and 
83(2) and (4) EPC. V ; 

One set of amendments to the description, claims and drawings is to be filed within the said period on separate 
sheets (Rule 36(1) EPC). 

Failure to comply with this invitation in due time will result in the application being deemed to be 
withdrawn (Article 96(3) EPC). 
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Bescheid/Protokoll (Aniage) Communication/Minutes (Annex) Notification/Proces-verbal (Annexe) 

S atUm oonn^m Blatt Anmelde-Nr.: 

Date 2 8.02.2003 Sheet 1 Application No.: 99 972 562 5 

Date Feuille Demande n°: 



The examination is being carried out on the following application documents: 



Text for the Contracting States: 

AT BE CH LI CY DE DK ES Fl FR GB GR IE IT LU MC NL PT SE 
Description, pages: 

1-40 as originally filed 



Claims, No.: 
1-10 



as originally filed 



References Cited 

The following documents (D) are referred to in this communication; the numbering 
will be adhered to in the rest of the procedure: 



pj iQ: 



Y.J //■■>:■ o 



-D1 
D2 
D3 

D5 
D6 

-D7 
D8 

-D9 



US-A-4 350 613 
US-A-4 496 780/ 
US-A-4 207 169^ 

JP-A-09 131531 & Derwent WP I abstract 
EP-A-0 370 757^ 
EP-A-0 787 679 ^ 

JP-A-08 295503 & Derwent WPI abstract 
WO 98/0237/ & US-B-6 190 430 
JP-04 166227 & PA J abstract 



The document US-B-6 190 430 published on 02 February 2001 is considered to 
be a translation of the Japanese PCT-application WO 98/02377 which has been 
published on 22 January, 1 998. 



2 Novelty (Art. 52(1) EPC; Art. 54(1) and (2) EPC) 

2.1 D1 (examples 1 and 8) discloses a catalyst useful for CO oxidation comprising a 
titania (50%)-alumina(30%)-silica support carrying ruthenium (example 8, table 4). 
Calcium is also present in the support as calcium aluminate is used as the starting 
material. D1 therefore anticipates claims 1-3 and 5. 

2.2 D2 relates to hydrocracking of polyols. However, the catalyst used for this reaction 
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2.3 
2.4 

2.5 
2.6 



(example 2) comprises ruthenium on a titanized (1-5 wt % Ti, see column 3, line 
30) alumina support as well as an alkaline earth oxide (barium oxide) and thus 
falls within the scope of claims 1-3 and 5. 

A catalyst comprising ruthenium and rhodium associated with K 2 0 on a titania- 
alumina support is further known from D3 (example 3, table 2). The titania content 
may amount to up to 1 wt% Ti0 2 (cf. claim 1). 

Similarly, D6 (cf. claim 1) discloses a Ti02/AI 2 0 3 /Ru/RuO x catalyst, D9 
(embodiment 6) a Ru-Ti0 2 -Al 2 0 3 catalyst and D5 describes a catalyst comprising 
a titania support, up to 20 wt% of an inorganic oxide binder (alumina, cf . example) 
and a catalytically active metal which may be ruthenium (cf. claim 6). 

The subject-matter of claims 1-5 is therefore not novel. 

With respect to claims 6 and 7: 

The catalyst known from D2 (example 2) is prepared by a method which involves 
applying a BaO solution and a RuCI 3 solution to a support. Likewise, the catalyst 
described in D3 is obtained by impregnating the support with ruthenium and 
potassium (example 3). 

The subject-matter of claim 6 is therefore not novel. 

Dependent claim 7 does not appear to contain any additional features which, in 
combination with the features of any claim to which it refers, meet the 
requirements of the EPC with respect to novelty and inventive step, the reasons 
being as follows: 

The preparation of catalysts by co-impregnation of different components from a 
mixed solution is commonly known. The skilled person would therefore readily 
modify the known method such that two subsequent impregnation -steps from 
different solutions are replaced by a single impregnation step from a mixed 
solution. A single impregnation step is obviously more time-efficient and reduces 
the risk of re-dissolving the component impregnated in the previous step. 
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2.7 With respect to claim 8: 

Following the arguments given in the IPER, Document D9 anticipates the subject- 
matter of claims 1 and 3. The document also appears to mention the presence of 
MgO in the catalyst (page 4, last paragraph) and thus to be prejudical to the 
novelty of claims 2, 5 and 8. 

3 Inventive Step (Art. 52(1) and Art. 56 EPC) 

3.1 With respect to claims 8-10: 

D4 discloses a method for removing CO in a hydrogen-containing gas by 
oxidation, using a catalyst containing ruthenium, an alkali metal/alkaline earth 
metal, and a refractory inorganic oxide carrier of at least one of titania, alumina, 
silica and zirconia. The skilled person following the teaching of D4 would therefore 
also consider the use of an Al 2 0 3 -Ti0 2 carrier, such as described in D9 
(embodiment 6), without the need of performing an inventive step. 

Furthermore, D6 describes the use of the Ti02/AI 2 0 3 /Ru/RuO x catalyst (see 2.4) 
for the conversion of CO contained in a hydrogen-rich gas. D6 mentions both 
methanisation and oxidation as processes for CO removal. According to D6, the 
Ti0 2 /Al 2 0 3 /Ru/RuO x catalyst is used for methanisation. However, Ru-TiO s and Ru- 
Al 2 0 3 based catalysts are generally known also to be suitable for CO oxidation (cf. 
D4 f D7 (abstract), D8 (examples 14 and 15), D9). In view of D4 or D7-D9, the 
skilled person knowing c about D6 would contemplate the use of the ruthenium 
catalyst of D6 also for CO oxidation. 

The additional features contained in claims 9 and 10 are also known from D4 (cf. 
IPER), D6 (claim 1 ) and D8 (column 5, line 38 - column 6, line 40). 

3.2 It is not at present apparent which part of the application could serve as a basis 
for a new, allowable claim. Should the applicant nevertheless regard some 
particular matter as patentable, an independent claim should be filed taking 
account of Rule 29(1) EPC. The applicant should also indicate in the letter of reply 
the difference of the subject-matter of the new claim vis-a-vis the state of the art 
and the significance thereof for inventive step, using the problem-solution 
approach. 
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4 The following points should also be addressed in any letter of reply: 

4.1 With respect to claim 10: 

Claim 10 relates to a method which should thus be defined in terms of its method 
steps. It is not clear which method step is implied by the phrase "wherein the 
hydrogen-containing gas is for fuel cells". 

4.2 Claim 2 includes all the features of claim 1. Hence, claim 2 should be reformulated 
as a claim dependent on claim 1, cf. Rule 29(4) EPC and the Guidelines C-lll, 3.5. 

4.3 To meet the requirements of Rule 27(1 )(b) EPC, the documents D1-D3 and D9 
should be identified in the description and their relevant contents should be 
indicated. The applicant should ensure that it is clear from the description which 
features of the subject-matter of the independent claims are known from these 
documents. 

4.4 Should the applicant have English translations of any of the Japanese documents 
cited in the search report, he is kindly asked to provide the examining division with 
copies. 

4.5 When filing amended claims the applicant should at the same time bring the 
description into conformity with the amended claims. Care should be taken during 
revision, especially of the introductory portion and any statements of problem or 
advantage, not to add subject-matter which extends beyond the content of the 
application as originally filed (Article 123(2) EPC). 

In order to facilitate the examination of the conformity of the amended application 
with the requirements of Article 123(2) EPC, the applicant is requested to clearly 
identify the amendments carried out, irrespective of whether they concern 
amendments by addition, replacement or deletion, and to indicate the passages of 
the application asJiled on which these amendments are based (the Guidelines E- 
11,1). 

If the applicant regards it as appropriate these indications could be submitted in 
handwritten form on a copy of the relevant parts of the application as filed. 
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1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,CN,JP,KR,US 
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COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
02 June 2000 (02.06.00) 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CA,EP,NZ 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
02 June 2000 (02.06.00) under No. WO 00/30745 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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2. This REPORT consists of a total of 

□ 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
I [X3 Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



ITternational application No. 

PCT/JP99/06535 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



, as originally filed 

, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

_, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following laneuase which is: 

□ 

the laneuaee of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

1 I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I 1 contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 



The amendments have resulted in the cancellation of: 

I 1 the description, pages 

the claims. Nos. 
1 I the drawings, sheets/fig 



5 I I re P ort ^ as k een esta blished as if (some of) the amendments had not been made, since they have been considered to go 

1 — 1 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as " original Iv filed" and are not annexed to this report since thev do not contain amendments (Rale 70. 1 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step r industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-6, 8-10 



1-10 



1-10 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

Document 1: US, 4350613, A (Matsushita Electric 

Industrial Co., Ltd.), September 21, 1982 
Document 2: JP, 4-166227, A (Mitsubishi Heavy Industries, 

Ltd. ) , June 12, 1992 
Document 3: JP, 8-295503, A (Idemitsu Kosan Co., Ltd.), 

November 12, 1996 
Document 4: JP, 9-131531, A (Idemitsu Kosan Co., Ltd.), 

May 20, 1997 



Claims 1 and 3 

Claims 1 and 3 are disclosed in Documents 1 and 2 cited 
in the international search report and, therefore, lack 
novelty. 

Document 1 discloses a catalyst comprising a carrier 
containing calcium aluminate including titanium oxide and 
alumina on which a platinum group metal is carried, as a 
catalyst for oxidizing CO gas contained within exhaust 
gases . 

Document 2 discloses an oxidation catalyst for burning 
off gases such as carbon monoxide, wherein ruthenium is 
carried on a carrier comprising a multiple oxide of 
aluminium and titanium. See, in particular, catalyst (6) 
of the embodiments. 



Form PCT/IPEA/409 (Box V) (January 1994) 



INTERNATIONAL P 




INARY EXAMINATION REPORT 




International application No. 

PCT/JP 99/06535 



Claims 2 to 6 and 8 to 10 

Claims 2 to 6 and 8 to 10 are disclosed in Document 4 
cited in the international search report and, therefore, 
lack novelty. 

Document 4 discloses a catalyst for removing CO from a 
gas containing hydrogen wherein ruthenium and an alkali 
metal compound and/or an alkali earth metal compound are 
carried on a heat-resistant inorganic oxide carrier 
comprising at least one element selected from titania, 
alumina silica and zirconia. Document 4 also indicates 
that the carrier substance carries by adjusting the 
catalyst solution and that the gas is a modified gas and a 
hydrogen-containing gas used in fuel cells obtained by 
steam reforming the fuel used in all forms of hydrogen 
production . 



Claim 7 does not involve an inventive step in the light 
of Document 4 . 

It would be easy for a person skilled in the art to 
replace the feature of carrying ruthenium and an alkali 
metal compound and/or an alkali earth metal compound on a 
carrier by carrying them on separate solutions with the 
feature of carrying them all together on a combined 
solution . 

Claims 1, 3 and 8 to 10 

Claims 1, 3 and 8 to 10 do not involve an inventive 
step in the light of Documents 1, 2 and 3 cited in the 
international search report. 

Document 3 discloses a catalyst for removing CO from a 
hydrogen gas wherein ruthenium is carried on titan oxide. 
It would be easy for a person skilled in the art to apply 
the carriers comprising titanium and alumina disclosed in 
Documents 1 and 2 in place of the titan oxide carrier in 



Claim 7 
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the catalyst disclosed in Document 3 with an aim to 
improve formability and heat-resistance. 
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(54)Title: CARBON MONOXIDE OXIDATION CATALYST, METHOD FOR PREPARATION OF CARBON MONOXIDE 
OXIDATION CATALYST AND METHOD FOR PRODUCTION OF HYDROGEN-CONTAINING GAS 



(57) Abstract 

A catalyst for selectively oxidizing CO gas contained in a gas having hydrogen as a main component by oxygen, which comprises a 
carrier comprising titania and alumina and, carried thereon, ruthenium; and a catalyst for selectively oxidizing CO gas contained in a gas 
having hydrogen as a main component by oxygen, which comprises a carrier comprising titania and alumina and, carried thereon, ruthenium 
and an alkali metal and/or alkaline earth metal. A method for preparing the above catalysts which comprises carrying ruthenium or 
ruthenium and an alkali metal and/or alkaline earth metal on the carrier by use of a solution containing ruthenium or ruthenium and an alkali 
metal and/or alkaline earth metal is also provided. The catalyst exhibits high activity at a relatively high temperature. 
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